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DISASTROUS HAILSTORMS ON JUNE 19-20, 1964, IN ILLINOIS 
INTRODUCTION 
A. se r i e s of 33 ha i l s to rms in Illinois during June 19-20, 1964, produced 
the g rea tes t loss ever recorded in the state for a 2-day or shor te r period. 
The total paid losses by m e m b e r companies amount to $4. 1 million. Since 
this was the most damaging hail period on record (1), the s e r i e s of ha i l s to rms 
have been investigated to gather as much information as possible concerning 
the causes of the s t o rms , the loss pat terns , the difference in losses for 
var ious crops, and the general s t o r m cha rac t e r i s t i c s . 
Most of the damaging hail occur red in an 18-hour period beginning at 
1500 CST on June 19. Damaging hail prevai led over l a rge portions of 
nor the rn and centra l Illinois, and the complexity of the loss pat terns caused 
by the more than 33 ha i l s to rms is ex t remely difficult to descr ibe and 
envisage. A total of 5900 square mi les experienced at l eas t 1 percent loss 
to crops , and more than 369 square mi les of the Illinois insured corn crop 
experienced 50 percent or ge ra t e r losses (Table 1). 
This repor t desc r ibes four major aspects of the ha i l s to rms including 
the crop loss pa t te rns , the point differences between the amount of damage 
to various crops, the synoptic weather conditions associa ted with the 
ha i l s to rms , and the r a d a r - e c h o pa t te rns of the s t o r m s . Because of the 
a r ea l and tempora l complexit ies of many ha i l s to rms in the s t o r m period, 
the resu l t s of the analysis and re la ted discussion have been organized and 
presen ted according to the seven major hail swath a r ea s produced by the 
ha i l s to rms (Table 1). Many other sma l l e r a r ea s of minor loss occur red 
in the s to rm period, but these a re not t r ea ted in any g rea t detail. The 
synoptic weather conditions a r e descr ibed in a separa te section of the repor t . 
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DATA 
Radar data employed in this study were from the U. S. Weather Bureau ' s 
10 -cm WSR-57 set located in Chicago and from the Illinois State Water 
Survey 's 3 -cm CPS-9 set which is located near Champaign, Ill inois. Most 
of the r ada r analysis was based on the WSR-5 7 data because that set was in 
continuous operat ion throughout the s t o r m period. The CPS-9 was in operat ion 
only during the afternoon hours on the 19th. The CPS-9 data, when available, 
were especial ly useful in the r ada r analysis because they provided m o r e 
reduced gain information (to a sce r t a in intensity of echoes) than did the WSR-57, 
and data for a r eas not viewed by the WSR-57 which was recording only echoes 
located within 100 nautical mi les of Chicago during the s t o rms on June 19. 
Considerable credi t is due Mr. Gary L. Achtemier who carefully performed 
much of the laborious r ada r analysis for this s to rm study. 
Data on crop losses were obtained from the field adjustors c la im sheets 
provided by the various m e m b e r companies . The percentage loss values for 
corn, soybeans, and smal l grains l is ted on each c la im were carefully 
plotted on county base maps . Information on the t ime of hail was obtained 
from the Associat ion which provided a printout l ist ing the t ime of hail for 
all paid c l a ims . Additional information on hail, rainfall , and damaging 
winds was obtained from data from the cooperat ive substation obse rve r s of 
the U. S. Weather Bureau. 
The synoptic weather data used to invest igate the meteorological 
conditions associa ted with the June 19-20 ha i l s to rms were f rom Weather 
TABLE 1 
AREAL EXTENT OF CORN DAMAGE IN JUNE 19-20, 1964 HAILSTORM 
Area, Square Miles 
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Bureau printed and facsimile maps . Other surface weather data per t inent 
to the synoptic analysis were gathered from original and published r eco rds 
of Weather Bureau stations in the s t o r m a rea . 
STORM ANALYSIS 
Swath A 
Introduction. As shown in F igure 1 and Table 1, swath A was the major 
a r e a in both extent and sever i ty of loss for the June 19-20 s to rm period. 
This swath was produced by a composite of 19 ha i l s to rms which occur red 
on June 19. At least 39 thunders torm rada r echoes passed through port ions 
of the swath a r ea during a 14-hour period beginning at 0500 CST on the 19th. 
The number of square mi les of varying degrees of loss to corn a re 
identified in Table 2. The a rea l extent and sever i ty of the hail in this swath 
a r e revealed by the fact that 83 percent of all the total s t o r m (June 19-20) 
a r e a s experiencing 50 percent or g rea t e r los ses to corn occurred in this 
pa r t i cu la r swath. This swath had 1 percent or g r ea t e r corn losses over 
2320 square mi les of a rea which is 39 percent of all the 1-percent loss a r e a 
of the June 19-20 period (Table 1). 
TABLE 2 
AREAL EXTENT OF LOSSES TO CORN IN SWATH A 
P e r c e n t loss Number of square mi les 
1 to 5 624 
5 to 25 994 
25 to 50 394 
50 to 75 182 
75 to 100 107 
100 19 
Total 2320 
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Radar Analysis . Beginning at 0500 CST on June 19 sca t te red 
thunders to rm echoes developed in no r th -cen t r a l Il l inois. During the 0600-
0700 per iod they moved slowly to the southeast, intensified, and produced 
sca t t e red but damaging hail over smal l a r ea s south of DeKalb (Fig. 1). 
This was the f i r s t damaging hail of the June 19-20 s t o r m period. 
In the ear ly afternoon of June 19 another group of smal l t hunde r s to rm-
type echoes developed as an organized nor th-south line (echo group 1 on 
Fig. 2a) in the same genera l a r ea of Ill inois. In a manner descr ibed by 
Huff (2), severa l of these s t o r m s produced shor t pa ra l l e l ea s t -wes t paths of 
damaging hail over a smal l portion of southern Lee County which is near 
the center of swath A (Fig. 1). These s t o rms in group 1 began to diss ipate 
by 1500 CST, and had completely dissipated by 1545 CST (Fig. 2c). 
Simultaneously, or at about 1300, a NE-SW oriented line of l a rge 
thunders to rms developed along the Miss i s s ipp i River jus t south of Moline 
(Fig. 2a), and these moved to the ENE ac ros s nor thern I l l inois. As the line 
(echo group 2) moved, its major axis rotated rapidly, a common feature of 
echo- l ines associa ted with seve re weather (3), becoming m o r e eas t -wes t 
in orientat ion by 1500 CST, and the associa ted echoes enlarged and 
intensified between 1320 and 1500 CST (Fig. 2a-b) . Echo labeled number 1 
in F igure 2b produced the hail that caused the two smal l but high loss a reas 
shown at and just west of Walnut (Fig. 1). Echo number 2, which the CPS-9 
r a d a r a lso indicated as intense, produced damaging hail jus t nor th of 
Prophets town at 1515. By 1545 these thunder s to rms making up echo group 2 
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had quit producing hail, and they diss ipated as they moved eas tward towards 
Chicago. 
At 1545 CST the pr incipal thunders to rms destined to produce mos t of 
the damaging hail in swath A developed rapidly as a la rge echo complex 
in ea s t e rn Iowa, and these a re shown as echo group 3 on Figure 2c. 
These s t o r m s rapidly inc reased in s ize and intensity, and they exhibited 
many of the cha rac te r i s t i c s typical of seve re -wea the r producing thunde r s to rms 
including forward speeds in excess of 60 mph. The echoes in this complex 
(numbers 5-11) moved to the ESE along or para l le l to the main axis of 
swath A (Fig. 2d), and thus became the fourth group of hai l -producing 
thunders to rms to move over the a r ea in 11 hours . Merged cells 4 and 5 
produced some hail from Mor r i son eas t to Dixon. However, two l a r g e r cells 
(echoes 6 and 7) produced near ly para l le l paths of hail for about 30 mi l e s 
extending east from Morr i son and Prophets town in swath A, and then they 
merged at 1700 (Fig. 2f) near Amboy (Fig. 1). This merged echo 6-7 
produced a 12-mile wide path of severe hail for a distance of 40 m i l e s 
a c r o s s nor thern LaSalle County, southern DeKalb County and ex t reme 
nor thern Kendall County. This mass ive s to rm and associa ted path of hail 
was responsible for much of the crop damage recorded in the swath A a rea . 
Many other strong thunders to rms developed behind and in front of this cel l 
6-7 a r ea as it began to diss ipate after 1800 CST. A large echo, number 12, 
which developed in front of cell 6-7 at 1730, moved to the southeast (Fig. 2e) 
and eventually caused much of the damage that extended from nor theas te rn 
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LaSalle County to Coal City (Fig. 1). More than 30 thunder s to rms 
developed and moved ac ros s port ions of the swath A a r e a in the 1730-1900 
CST period, and some of these produced damaging hail in the swath. All 
of the damaging hail in the swath A a r ea ended by 1900 CST, but as shown 
on F igu re 4, t hunders to rms continued in the a r e a unti l 0300 on June 20. 
Loss P a t t e r n s . The i r r e g u l a r pa t te rn of corn loss shown in F igure 1 for 
swath A is indicative of the many hail cel ls in that a r ea . As shown by the 
r ada r analysis , the swath was a composite of hail produced by s t o r m s in 
four separa te groups of thunders to rms which occur red during the 0500-1900 
CST period on the 19th. However, much of the hail was a r esu l t of th ree 
l a rge thunder s to rm complexes, echoes numbered 4 - 5 , 6-7, and 12. 
Inspection of Figure 1 and considerat ion of the many passages of 
ha i l s to rms descr ibed in the r ada r section reveal that, in general , the amount 
of corn damage being produced by a single s t o r m was usual ly 25 percent or 
l e s s . In the portions of swath A where corn damages exceeded 25 percent 
the re general ly had been two or m o r e severe ha i l s t o rm occu r rences . In the 
cent ra l port ions of this swath where losses w e r e 75 percen t or higher the re 
had been hail-producing s to rms in the 0600-0700 period, the 1300-1430 
period, and at l ea s t th ree additional major hail cells in the 1630-1900 period. 
However, the l a rge merged cell (echo 6-7) was undoubtedly the pr incipal 
cause of the heavy losses in this par t i cu la r a rea . The reason for the occurrence 
of a major hail loss a r ea such as swath A is somewhat unique in that many 
ha i l s to rms happened to occur repeatedly over one re la t ively smal l a r e a during 
a shor t per iod of t ime. This is s imi l a r to the condition noted in a study of a 
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severe cent ra l Illinois ha i l s to rm in 1960 (4), and cer ta in ly suggests that 
excessive crop damages from hail in Illinois often may be dependent on 
repeated occur rences of hail over the same a rea . 
Difference in Losses to Various Crops. In o rde r to compare the 
degrees of damage inflicted on different crops at nearby locations by the 
same hail conditions, i so -percen t i l e loss maps for corn and soybeans were 
constructed for the pr incipal damage a r ea of swath A. This specific a rea 
is outlined on Figure 1, and the two loss pa t te rns a r e por t rayed on Figure 3. 
In general , damages inflicted on beans and smal l gra ins growing in a given 
a r ea or adjacent points were g rea t e r than those to corn in that same location. 
Casual examination of the maps a and b on F igure 3 revea l s this, and the 
actual differences over this a r ea a re also shown in Table 3. 
TABLE 3 
AREAL EXTENT OF LOSSES TO CORN AND BEANS 
IN THE CENTER PORTION OF SWATH A 
Number of square mi les 
Pe rcen t loss Corn Beans 
1 to 5 203 107 
5 to 25 212 254 
25 to 50 112 170 
50 to 75 121 84 
75 to 100 65 91 
100 11 32 
Totals 724 738 
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Some of the a r e a s with different pa t terns and degrees of loss , shown on 
F igure 3a-b, a r e located: 1) west of PawPaw in Lee County where bean 
losses were more than twice as severe as corn losses and more widespread; 
2) southwest of Sheridan where corn losses were more seve re ; and 3) in 
the Mendota-Ear lvi l le a r ea where heavy bean losses were more extensive 
than corn lo s ses . The total a rea of bean loss recorded in the special study 
a r ea was 738 square mi les (Table 3) which was only 2 percent more a r ea 
than that with corn loss . The major difference between degrees of loss to 
corn and beans was in the extent of a r ea s with 75 percent or g rea t e r loss . 
There were 12 3 square mi les with 75 percent or more damage to beans in the 
special study a r e a compared with 76 square mi les of 75 percent or g r ea t e r 
damage to corn. This is a difference of 62 percent . 
At various points throughout the special study a rea the bean losses w e r e 
divided by the corn lo s ses to provide comparat ive ra t ios . If the ra t ios w e r e 
above 1. 0, bean l o s se s exceeded corn losses , and a ra t io of 1. 5 means that 
the bean loss was 50 percent g r e a t e r than the corn loss . These ra t ios 
were plotted and a ra t io map was constructed and is shown in Figure 3c. 
Throughout the center of the max imum damage a rea extending from Mendota 
to Sandwich, the ra t ios var ied from 1. 0 to 1. 5 indicating that the bean l o s s e s 
were only slightly g rea t e r than the corn l o s s e s . However, only short 
dis tances away, nor th and south, the bean losses were much g rea t e r than 
- 9 -
the corn lo s ses . In much of Lee County the bean losses were notably 
higher, ranging from 2. 0 up to 6. 0 (six t imes g rea t e r ) . In two a r e a s , one 
south of Sheridan and one south of Sandwich, the ra t ios were less than 1. 0 
indicating that corn losses in those a reas exceeded those for beans. The 
maximum point differences in corn and bean losses occur red where bean 
lo s ses were in the range from 25 to 75 percent . In these a reas corn losses 
often were less than 20 percent . 
In the swath A special study a r e a the losses to smal l grain crops were 
compared with those for corn when the damages occur red in adjacent fields, 
and the resul ts a re shown in Table 4. There were too few insured smal l 
g ra in losses to pe rmi t a detailed a rea l loss map such as developed for corn 
and soybeans (Figure 3). Table 4 revea ls that when corn losses were in the 
range from 1 to 50 percent , the smal l gra in losses on the average were two 
t imes as great . The grea tes t actual difference occur red when corn losses 
w e r e in the range from 41 to 50 percent . Fo r instance, with a corn loss of 
41 percent, the average difference was 39 which meant that an adjacent 
smal l grain loss was 80 percent . Differences in los ses great ly decreased 
when corn losses exceeded 50 percent since the limiting loss value was 
100 percent for both crops . When corn losses were low, 1 to 20 percent , 
the smal l grain losses were often th ree to five t imes g rea te r . 
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TABLE 4 
DIFFERENCES BETWEEN SMALL GRAIN LOSSES (PERCENT) 
AND CORN LOSSES (PERCENT) IN SWATH A 
Range of Corn Loss , Pe rcen t 
Differences 1-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90 91-100 
Average +10 +24 +26 +33 +39 +30 +27 +20 +15 +5 
Maximum +30 +50 +60 +54 +57 +50 +33 +24 +20 +9 
Minimum + 3 + 3 + 8 +10 +17 +14 +16 +15 + 7 + 3 
Storm Charac t e r i s t i c s . The hai l-producing cel ls in the swath A a r ea 
moved from the NW in the ea r ly morning. Those in the ea r ly afternoon 
moved from the WSW, and those in the late afternoon came from the WNW, 
suggesting the existence of local convergence zone, During the afternoon 
period of s eve res t ha i l s to rms , many s to rms appeared to develop or 
intensify in the swath where hail had a l ready occur red . 
Rain amounts in the swath A a rea var ied f rom 1 to 3. 0 inches which a re 
re la t ively heavy for 1-day totals . Rainfall totaled 3. 15 inches at Morr i son 
which was the highest repor ted value in swath A (Fig. 6). 
The thunders to rms revealed many c ha ra c t e r i s t i c s previously noted 
as being cha rac t e r i s t i c of s eve re weather s t o r m s . Many moved at speeds 
of 60 mph or higher and many merged to resu l t in an inc rease or 
continuance of seve re hailfal ls . The l ines of thunders to rms also rotated, 
but none of the individual r a d a r echoes had detectable hook shapes or 
p ro tuberances often cha rac t e r i s t i c of tornado and hail echoes. However, 
mos t of the ha i l -bear ing echoes were being viewed at re la t ively long radar 
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ranges and the detection of such smal l features is unlikely at such ranges . 
The weather o b s e r v e r s at a lmost all locations throughout the swath 
area , including such places as Dixon, Coal, City, Joliet (gusts to 95 mph), 
Marse i l l e s , Mor r i s , Morr ison, and Newark (Fig. 1), repor ted excess ively 
high winds which brought severe damage to windows, t r e e s , and power 
l ines . The high winds associa ted with these frequent ha i l s to rms were 
undoubtedly a pr incipal factor in the high crop lo s ses (5). Hailstone s izes 
var ied considerably with many locations repor t ing 1 inch or l a rge r s tones. 
However, cer ta in places such as Waterman (southern DeKalb County) 
with heavy damage repor ted only 1/2-inch s tones. Hailstones with 2-inch 
d iamete r s were repor ted in Prophetstown, and at Sandwich (near the swath 
center) 4- inch d iameter stones occur red in one of the severa l ha i l s to rms . 
Most ground obse rve r s also l is ted the lightning and thunder as being quite 
severe and frequent. 
Swaths B and C 
Introduction. Hail in swaths B and C were produced by s to rms whose 
echoes were not observed by radar . They occur red beyond the 100-mile 
range l imit chosen for the WSR-5 7 operations on June 19, and they occur red 
after the CPS-9 operat ions ended. Thus, not too much information on the 
s to rms which produced these swaths is available. The hail which produced 
the swaths occur red most ly in the 1700-1830 CST period on June 19. The 
a rea l extent of the damages for the two swaths is shown in Table 5. 
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TABLE 5 
AREAL EXTENT OF LOSSES TO CORN IN SWATHS B AND C 
Number of square mi les 
Pe rcen t Loss Swath B Swath C 
1 to 5 308 217 
5 to 25 293 137 
25 to 50 27 1 
50 to 75 11 0 
75 to 100 10 0 
100 2 0 
Totals 651 355 
Radar Analysis. Although r ada r data were not available to descr ibe 
the ha i l -bear ing s to rms as they developed and passed over swaths B and C, 
cer ta in conclusions as to the nature of these s t o r m cells can be gained from 
the surface insurance and obse rve r data and from the r ada r presenta t ions 
depicting these s t o rms as they appeared on the scope. Most of swaths B 
and C lie beyond the 100-mile range limit of the WSR-57. 
Most of the hail in swath B was produced by two la rge ha i l s to rms 
t ravel ing along near ly pa ra l l e l t r acks . Hail had begun just east of Geneseo 
about 1730, and this cell continued producing hail until it t e rmina ted near 
P e r u at about 1815 (Fig. 1). Hail from this same thunders torm, or one 
immediately adjacent, began at 1740 at Kewanee, and began producing corn 
damage jus t east of that city (Fig. 1). The f i r s t r ada r detection of the echo 
which was associa ted with the two la rge ha i l s to rms that produced swath B 
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was at 1811 CST (Fig. 4a). This echo, labeled number 13 in F igure 4a, 
had merged with the lower end. of echo 6-7 by this t ime. 
The echo that produced hail in swath C appeared on the WSR-57 scope 
at 1830 (echo 16 on Fig. 4b). Surface data indicate that the s to rm which 
produced swath C began producing hail short ly after 1700 CST near Alpha 
(Fig. 1), and brought hail and proper ty destruct ion to Galva at 1735 and to 
Toulon at 1800. The s to rm terminated short ly after 1815 in southeas tern 
Stark County. 
Echo 13 which produced much of the damaging hail in swath B was one 
of the more significant s to rms on June 19. After its m e r g e r with echo 6-7, 
the ensuing mass ive s to rm continued on an ESE t rack ac ross no r th -cen t r a l 
Illinois and produced light to modera te crop losses in the loss locations 
found along a line from P e r u to Dwight (Fig. 1). 
Loss P a t t e r n s . The loss pat terns of swaths B and C shown in F igure 1 
for corn were almost identical with those developed for soybeans. However, 
beans suffered g r e a t e r losses in these a r ea s , and the degree of difference 
between corn losses and bean losses was comparable with that noted in 
swath A. 
The degree of corn loss was general ly between 1 and 25 percent in 
swaths B and C, again reflecting the loss capability of severe but single 
ha i l s to rms at this stage of the growing season. The smal l a r ea of 50 
percent loss in swath B was a combination of two closely-al igned hailfalls 
from the large thunders torm. The upper portion of swath B was 50 mi les 
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long and var ied between 3 and 6 mi les in width. The lower portion of 
swath B was 25 mi les long and 5 mi les wide, and swath C was 43 mi les 
long and from 3 to 5 mi les wide. 
Storm Charac t e r i s t i c s . The ha i l s to rms which produced swaths B and 
C were the fo re runners of many m o r e thunders torms which occur red in 
this a rea during the night of June 19-20. The thunders to rms in this a r ea 
produced between 2. 5 and 4. 5 inches of ra in from 1700 on the 19th until 
0800 CST on the 20th (Fig. 6). Kewanee had 3 inches of ra in in a 3-hour period 
beginning one hour after the ha i l s to rm passed at 1740 CST. 
All hail r epor t s obtained for these two swaths l is ted stone s izes of under 
1 inch in d iameter . Many towns in the swath a reas repor ted damaging winds 
with windows broken and t r e e s blown down. Gusts to 90 mph were recorded 
in Kewanee (near swath B), and in Galva gusts of 65 mph were recorded. 
Galva is located in swath C. The ex t remely high winds, hail, and heavy 
ra in undoubtedly combined to produce the high crop lo s ses experienced in the 
swath B and C a r e a s . 
Swath D 
Introduction. As shown in F igure 1, swath D was one of the s m a l l e r of 
the seven swaths. Swath D covered 377 square mi les with 1 percent or 
m o r e damage to insured corn c rops . This a rea r ep re sen t s only 6 percent 
of the total a r ea damaged in the June 19-20 s torm. Most of this swath had 
damages ranging between 1 and 5 percent (Table 6). There was 5 percent 
or m o r e damage over 89 square mi les of the swath. Swath D was produced 
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by a s e r i e s of four different ha i l s to rms which occur red in the swath a r ea 
between 1600 and 2000 CST on June 19. 
Radar Analysis. The f i r s t hail to occur in the swath D a rea fell at 
1600 CST. This damaging hail was associa ted with an echo which had 
developed in central Illinois at 15 30 south of swath A (Fig. 2c-d) and 
produced isolated light hail damage south of S t rea tor (Fig. 1) as it moved 
eas tward at a speed of 40 mph. This hail cell produced light damage in 
the eas te rn portion of swath D. 
During the 1700-1730 period more thunders torms developed in the 
S t rea tor a rea and by 1811 CST they had become organized in a short 
squall line labeled echo group 4 on Figure 4a. Echo 15 in this line 
produced damaging hail at 1800 CST in the nor theas te rn corner of 
Livingston County (Fig. 1) which was in the upper portion of swath D. 
As large echo complex 13, which had produced hail in swath C, swept 
ESE towards the swath D area , a new thunders torm cell (echo 17) 
developed in advance of it at 1830 (Fig. 4b). As cell 17 enlarged rapidly, 
it merged with the dissipating cell 13 behind it at 1845, and together the 
newly merged la rge echo complex passed over St rea tor bringing 60 mph 
winds and 1. 5 inches of rain. By 1900 CST m o r e new cells had developed 
in the centra l Illinois a r ea and echo 17 was the eas te rnmos t and mos t intense 
of an eas t -wes t line composed of relat ively new thunders to rms as well as 
ma tu re s to rm echoes 13 and 16 (Fig. 4c). 
At 1904 CST (Fig. 4c) echo-cel l 17 was producing hail in the swath D 
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area , and it continued to produce most of the hail damage shown for this 
swath in F igure 1. This echo was moving to the ESE at a speed of 60 mph 
and it r e sumed production of damaging hail just nor th of Watseka at 1940 
CST. Cell 17 was st i l l producing hail in the Watseka a rea at 2000 CST 
(Fig. 4d), and the remnant of cell 13, which ea r l i e r had produced hail 
in swath B, was producing m o r e hail in the swath D area . Cel l-echo 1.3 
became the fourth and final hai l-producing ha i l s to rm in the swath D a r e a 
in a 4-hour period. 
Storm Cha rac t e r i s t i c s . Very l i t t le information on hail s izes , winds, 
and rainfall could be found for the s to rms that produced swath D. Watseka 
repor ted 2-inch hail at 2000 CST and this was associa ted with echo-cel l 17, 
the most important ha i l s to rm that affected the swath. F igure 6 shows 
that rainfall amounts in the swath a r e a var ied f rom 1. 5 to 2. 0 inches. The 
lack of repor t s of damaging surface winds with the ha i l s to rms which 
produced swath D suggests that these s t o rms were less violent than 
seve ra l others on June 19, and consequently the crop damages in the swath 
were not as s eve re . The f i rs t s t o rm to produce hail in the swath moved 
from the west, the second from WSW, and the las t two (and most severe) 
f rom the WNW. 
Swath E 
Introduction. Swath E was one of the l a r g e r and more important 
swaths of the June 19-20 s torm. Its length was 42 mi les and widths 
ranged from 2 to 10 mi l e s . A se r i e s of ha i l s to rms occurr ing during a 
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12-hour period beginning at 2030 CST produced this swath. Most of the 
hail damage came from two large thunders to rm complexes which occur red 
during the late evening of June 19. Scat tered damaging hail occur red in 
the swath during the morning of June 20. Swath E, as had all the seven 
swaths, had a WNW-ESE orientation. 
The a r ea experiencing 1 percent or more corn damage shown in 
F igure 1 is 546 square mi les or 9 percent of the total a r e a in Illinois 
which had corn damage. Table 6 shows the number of square miles in 
swath E experiencing varying amounts of corn damage. 
TABLE 6 
AREAL EXTENT OF LOSSES TO CORN IN SWATHS D AND E 
Percen t Loss Swath D Swath E 
1 to 5 288 272 
5 to 25 84 208 
25 to 50 4 .44 
50 to 75 1 17 
75 to 100 0 4 
100 0 1 
Totals 377 546 
Radar Analysis. Echo 18, which had developed on the right flank of 
echo 16 short ly after 2000 CST, was the initial producer of damaging hail 
in swath E. This thunders to rm cell produced hail from just south of 
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F a i r b u r y until it passed into Iroquois County (Fig. 1) at 2115. By 2123 
CST (Fig. 4f) echo 18 had quit producing damaging hail as it moved away 
from the swath area ; thus, it did not produce the hail damage located in 
the eas t e rn thi rd of the swath. 
The second and m o r e intense hail cell which acted to produce swath 
E was echo 19 which had begun to produce hail nor th of Gibson City at 
2123 CST. As shown in F igure 4, echo 19 f i rs t appeared on the r ada r 
scope at 2000 CST, and thereaf ter it moved to the ESE at 45 mph. This 
la rge thunders to rm complex developed beyond the 100-mile range of the 
WSR-5 7, but surface repor t s and careful extrapolat ions place its 
development in the Moline a rea . Hail production from echo 19 continued 
from 2120 until 2220 CST. By 2220 the echo was located in eas t e rn 
Vermil ion County. Thus, echo 19 produced hail over much of the Ford 
County a r ea where echo 18 had hailed 60 minutes ea r l i e r . These two 
ha i l s to rms were the l ikely cause for the a r ea of 50 percent and g rea t e r 
corn loss shown in F igure 1 for swath E. 
On the morning of June 20 a few sca t t e red thunders to rms produced 
additional hail damage in the swath E a rea . Echo 24 shown on Figure 5h 
and a few other small thunders to rm echoes in the 0830-0900 period were 
responsible for this final hail damage in swath E. Thus, the total damage 
caused in the swath was a resu l t of two major s t o rms and severa l minor 
s to rms occurr ing in a per iod of 12 hours . 
Inspection of the r ada r echo pa t te rns displayed in F igure 4 for the 
1811-2123 CST period revea l that by 1830 on June 19 the la rge and smal l 
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thunders to rm echoes were all forming in an eas t -wes t oriented squall zone 
and that mos t echoes were : 1) developing in the wes te rn portion of the zone 
(which was beyond r ada r range), 2) moving from the WNW at high speeds, 
and 3) intensifying and enlarging as they moved along the southern edge of 
the squall zone. The mass ive echo-s to rm complexes during the late 
afternoon and evening of June 19 were being generated in a r a the r 
r e s t r i c t ed a r ea of nor thwestern Illinois and southeas tern Iowa so that they 
frequently moved along the same paths, separa ted by t ime periods ranging 
from 30 minutes to 3 hours . This unique condition acted to produce the 
repeated hail cel ls that swept over swaths D and E. 
Storm Charac t e r i s t i c s . Both major cells which produced swath E 
moved from the WNW at speeds exceeding 30 mph. The minor hail cells 
in the swath during the morning of June 20 moved general ly from the west. 
Surface r epo r t s of hail size in swath E indicated that stones ranged from 
1/2 inch to 2 inches in d iameter . Echo-ce l l 19 reached Hoopeston (Fig. 1) 
at 2215 CST, and the ensuing severe e lec t r i ca l s t o r m s ta r ted f ires in that 
city. Danville repor ted light hail at the t ime echo 19 passed the city. 
F igure 6 revea l s that rainfall amounts during the s t o r m period in swath E 
ranged from 2. 5 to 3. 0 inches. The late evening hail that fell in swath E 
was the l a s t damaging hail to occur on June 19. 
Swath F 
Introduction. Swath F was the major swath of the two that occur red 
on June 20. This swath, which was 54 mi les long, was produced by two 
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ea r ly morning ha i l s to rms which passed over the a rea . The f i rs t hail in 
the swath began at 0315 CST and the final hailfall t e rmina ted at 0745 on 
June 20. Swath F was the second l a rge s t swath of the seven produced 
during the June 19-20 s t o r m per iod (Table 1). Its a r ea l extent of 1 
percent or g r ea t e r corn damage was 756 square mi les which is 13 percent 
of the total s t o r m damage a rea . The extent of losses is shown in Table 7. 
TABLE 7 
AREAL EXTENT OF CORN LOSSES IN SWATHS F AND G AND 
IN ALL AREAS OF ILLINOIS NOT INCLUDED IN SWATHS 
P e r c e n t Loss Swath F Swath G Other Areas 
1 to 5 369 275 477 
5 to 25 310 41 88 
25 to 50 66 0 10 
50 to 75 11 0 1 
75 to 100 0 0 3 
100 0 0 0 
Totals 756 316 579 
Radar Analysis. Thunders to rms in cent ra l Illinois pe r s i s t ed throughout 
the remainder of June 19 and into the ea r ly hours of June 20. The squall 
zone apparent at 2123 CST (Fig. 4f) had slowly moved southward into cent ra l 
Illinois and brought heavy rain to port ions of the a rea located south of swath 
C and north of the swath F (Fig. 1). Canton, located about 20 mi les WSW 
of Peor ia , had more than 5 inches of rain during the night (Fig. 6). In many 
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respec t s the behavior of the June 19-20 s to rm sys tem during the nocturnal 
hours resembled the conditions Huff and Stout found to be typical of heavy 
shor t -dura t ion r a i n s t o r m s in Illinois (6). Beginning short ly after 0000 CST 
on June 20 severa l l ines of severe thunders to rms swept a c r o s s cent ra l 
Illinois, and some of these were accompanied by damaging hail. During 
the 1-hour period beginning at 0000 CST, there was an inc rease f rom 22 
radar -depic ted cells (apparent on the WSR-5 7 r ada r scope now operating on 
200-mile range) to 50 echoes. However, many of these cel ls were considerably 
sma l l e r than the mass ive hai l-producing s t o r m complexes evident on the 19th, 
and those developing ea r ly on the 20th also were more typical of thundershower 
echoes with d iameters of 5 to 10 mi les and life spans of only 30 to 40 
minutes . F igure 5a revea ls an eas t -wes t line of echoes extending from 
beyond Burlington to eas t of Bloomington at 0002 CST. Thunders to rms 
continued to develop in the wes t e rn portions of this pa r t i cu la r a r e a through-
out the morning hours of June 20. 
During the hour beginning at 0000 CST, the echoes located in eas t e rn 
Iowa (Fig. 5a) enlarged and m o r e echoes developed nearby to c rea te a NNE-
SSW oriented squall line that moved from the WNW into Illinois at a speed of 
35 mph. The echoes became intense and exhibited cha rac t e r i s t i c s indicative 
of severe weather . As the pr incipal cell of the line (echo 20) passed over 
Burlington at 0104 CST (Fig. 5b) surface winds averaged 58 mph. Echo 20 
produced the hail path nor th of Macomb (Fig. 1) between 0130 and 0200 CST. 
Other cells in this squall line produced the other two sma l l e r hail a r e a s in 
McDonough County. 
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The cent ra l portion of this eas tward-moving squall line, including 
echo 20, merged with a slower moving se r i e s of thunders to rms at 0200 
CST. The m e r g e r resul ted in two mass ive echoes (numbers 20 and 21) 
apparent at 0217 CST (Fig. 5c). The m e r g e r a lso was followed by rapid 
intensification of the both echoes and the growth of a new, s trong echo 
along the southern edge of echo 20. At 02 50 this new echo merged with 
echo 20, and by 0317 CST (Fig. 5d) this merged echo 20 was producing 
damaging hail in the eas te rn half of swath F. Hail production continued 
eastward to Lincoln (Fig. 1) and ended at 0345 CST just eas t of that city. 
At 0430 CST a thunders to rm developed near Galesburg (Fig. 1) and by 
0525 (Fig. 5e) this one cell had been joined by a s e r i e s of new echoes which 
formed a new squall line in wes te rn Illinois (echo group 7). This line moved 
southeastward with the wes te rnmos t echoes moving most rapidly so that the 
line effectively rotated in a counterclockwise direct ion. By 0630 CST many 
of the individual echo elements of the line had joined to form one long solid 
echo. Echo number 22 at 0525 CST was the southernmost element in this 
long echo. By 0630 echo 22 had begun producing damaging hail in the 
wes te rn portion of swath F, and from then until 0743 (Fig. 5g) echo 22 
continued to produce hail a c ros s the entire 54-mile length of the swath. 
Thus, it overlapped the a r ea of hail production wrought in the swath F a rea 
between 0305 and 0345 by echo 20 (Fig. 5d). F igure 5g revea ls that echo 
22 and its associa ted squall line was dissipating by 0743, and by 0840 CST 
(Fig. 5h) it was very weak and almost completely dissipated. 
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Thus, the damaging hail that produced swath F was derived from two 
major hail-producing thunders to rm cells that were major pa r t s of two 
m a t u r e and intense squall l ines . Both l ines had developed in ex t reme 
wes te rn Illinois, moved rapidly to the ESE, and exhibited cha rac t e r i s t i c s 
typical of severe weather conditions including high forward speeds, 
rotation, and echo m e r g e r s . These lines and thei r e lements developed 
in the portion of the Miss i ss ipp i River Valley between Burlington and 
Moline where hail cells that produced the damaging swaths B, C, and par t 
of E had developed. 
Storm Cha rac t e r i s t i c s . The damaging hail in swath F was a resul t of 
two major s to rms , echoes 20 and 22 (Fig. 5). Echo 20 was a la rge 
thunders to rm complex which developed in ex t reme southeas tern Iowa at 
0030 CST and moved from the WNW across cent ra l Illinois reaching the 
Champaign a r ea at 0520. This la rge cell produced hail in termit tent ly 
along its 180-mile t rack, and it also caused excessive wind damage at 
many locations. Many local i t ies also repor ted excessive lightning activity 
with its passage . 
Echo 20 first produced severe weather at Burlington, Iowa (Fig. 1), 
where gusts reached 81 mph at 0100 CST. A few minutes la te r the 
thunders to rm struck LaHarpe producing wind damages to proper ty . 
Small hail from echo 20 then occurred at Avon (Fig. 1), and this hailfall 
was likely associated with the crop-damaging hail that fell nor th of Macomb 
at this t ime. At 0200 CST obse rve r s in Macomb repor ted severe lightning 
and high winds with damage to many t r e e s . The town of New Holland, 
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located 11 mi les west of Lincoln and in swath F, was s t ruck at 0300 by hail 
ranging from 1 to 2 inches in s ize. This was during the t ime that echo 20 
was producing crop damage in the swath. Cell 20 reached Champaign at 
0520 and produced 1/4-inch hail there . During its l ifetime echo-cel l 20 
had moved 180 mi les in 5 hours (36 mph), and had moved from the WNW 
until reaching the Lincoln area , thereaf ter moving from the west. 
Echo 22 developed 10 mi les south of Burlington at 0500 CST, and in 
a manner much like echo 20 it moved 170 mi les ac ros s cent ra l Illinois 
reaching the Champaign a r e a around 0900 CST. Its average speed was 
42 mph and its di rect ion of movement was from the WNW. 
LaHarpe was the f i rs t known location to repor t s eve re weather 
produced by echo 22. These damaging winds were the second to occur 
the re on June 20. Macomb also was affected a second t ime by high winds. 
Echo 22 continued eas tward and produced 1/2-inch hail at Astor ia (Fig. 1) 
at the same t ime it had begun to produce crop-damaging hail in the wes te rn 
ex t remi t ies of swath F. Havana repor ted 1/2-inch hail and damaging winds 
at 0650 CST, and at 0700 the town of Kilbourne, located 10 mi les southeast 
of Havana and in swath F, had sufficient hail and wind to lose windows in 
90 percent of the homes . Mason City, located in the center of the swath 
(Fig. 1), was affected by echo 22 at 0710 CST. Hailstones measur ing 2 
inches fell for 10 minutes and these were accompanied by heavy ra ins and 
damaging winds. Mason City also had experienced hail at 0315 CST when 
cell 20 had passed. At 0840 cell 22 resumed hail production in east cen t ra l 
Illinois with crop and proper ty damage in nor thern Pia t t County. 
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The a r e a s of cent ra l Illinois affected by cells 20 and 22 experienced 
between 1 and 3 inches of rain (Fig. 6). In the swath F a r e a rainfall 
amounts ranged from 2 to 3 inches. Echoes 20 and 22 were long-lived, 
l a rge thunders to rm complexes moving at high speeds . They both produced 
relat ively l a rge hail in port ions of swath F, and they were both producers 
of very high surface winds and heavy rain. These associa ted wind and 
rain conditions cer tainly magnified the degree of crop damage caused by 
the hail. 
Swath G 
Introduction. Swath G was the las t swath and the smal les t swath to 
occur during the June 19-20 s t o r m period (Table 1). It was produced by 
one large thunders to rm complex which began to produce hail in the swath 
at 0740 and ended hail production by 0825 CST. Table 7 reveals that most 
of the 316 square mi les of corn damage was in the range from 1 to 5 pe r cen t . 
Radar Analysis. The thunders torm that produced swath G developed 
at 0515 CST in southeastern Iowa. At 0525 this s t o r m ' s echo, labeled 
number 23 on Figure 5e, appeared to be the wes te rnmos t element of the 
then newly developing squall line, echo a r ea 7. However, by 0630 (Fig. 5f) 
echo 23 was located behind the rapidly-rotat ing line and was not an in tegral 
par t of the line since its movement was considerably slower than the fast 
moving echo 22. 
During the hour ending at 0743 (Fig. 5g) echo 23 had enlarged and 
intensified, and also continued on its southeas ter ly course ac ross wes te rn 
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Il l inois. As shown on Figure 5g, the echo was entering the swath G 
a r e a at 0743 and surface hail r epo r t s indicated that it was producing 
damaging hail. The nor thern port ion of echo 23 also produced the a r ea 
of light corn losses shown nor th of Virginia (Fig. 1). However, hail in 
this nor thern portion of echo 23 did produce severe damage to the smal l 
grain crops in this hail path lying between swaths F and G. 
By 0840 CST (Fig. 5h) echo 23 had moved beyond the swath G a r e a 
and had produced another a rea of minor crop damage jus t southwest of 
Springfield. Shortly after 0900 echo 23 dissipated, and except for a few 
sca t te red occur rences of light damage in swath E in the 0830-0930 period, 
the damaging hail for the June 19-20 s t o r m had ended. 
Storm Charac te r i s t i c s . The thunder s to rm that produced hail in swath 
G moved from the NW at a speed of 42 mph. As it passed over Rushville 
it brought heavy rainfall r a tes and high winds. Jacksonvil le had 1/2-inch 
hail at 0750. Figure 6 indicates that rainfall amounts in the swath a r ea 
were about 0. 5 inch, much lower than rainfall amounts that occur red in 
the other -swaths. The lack of damaging wind r epor t s and this lower 
rainfall may be the reason that damages in swath G were l ighter than in 
other swaths where heavy ra ins and high winds occurred . 
Figure 2. RADAR ECHOES ON JUNE 19, 1964 
Figure 3. CROP LOSS PATTERNS IN SPECIAL STUDY 
AREA OF SWATH A 
Figure 4. RADAR ECHOES ON JUNE 19, 1964 
Figure 5. RADAR ECHOES ON JUNE 20, 1964 
Figure 6. TOTAL RAINFALL FOR JUNE 19-20, 1964 
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SYNOPTIC WEATHER CONDITIONS 
The genera l m a c r o s c a l e weather conditions that existed p r io r to and 
during the damaging ha i l s to rms on June 19-20, 1964, have been 
investigated. Determinat ion of the specific weather conditions which 
caused the extensive hail damage was la rgely thwarted because these 
conditions were re la t ively small scale (mesocale) . That is , the surface 
and upper a i r weather conditions which led to the s t o r m s ' development and 
subsequent intensification were features with dimensions general ly l ess 
than 20, 000 square mi les in a rea l extent. The stations report ing detailed 
surface and upper- leve l weather were too spa rse ly located to furnish 
detailed and real iable m e a s u r e s of all the contributing mesosca le weather 
conditions. 
The weather analysis was based on radar data, 6-hourly surface weather 
maps, 12-hourly 500-mb and 700-mb upper air maps, and on 24-hour 
instabili ty and precipi table water maps . Surface rainfall and t empe ra tu r e 
data from the cl imatological network also were used in analyzing the weather 
conditions associa ted with the ha i l s to rms . 
The genera l r eason for the occur rence of thunders to rms in the s t o r m 
a rea in Illinois was a s ta t ionary front which was oriented WSW-ENE ac ros s 
ex t reme nor thern Illinois during much of the s to rm period. Ea r ly on the 
morning of the 19th a slow-moving cold front had pushed into the nor thwes te rn 
corner of Illinois, and this became the s ta t ionary front which lay in and 
par t ia l ly to the north of the major s t o r m zone from 0300 CST on June 19 until 
0900 on June 20. On the evening of June 18 this cold front produced 
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thunders to rms and subsequent modera te ly heavy ra in in e a s t - c e n t r a l Iowa. 
Aloft on the morning of the 19th the winds in the Illinois a r e a were 
50 knots from the WSW at the 500-mb level and were W at 25 knots at 
the 700-mb level, with no marked divergence or convergence apparent 
in or near the s t o r m zone at e i ther level. 
The occur rence of the ea r ly morning thunders to rms with light hail in 
nor thern Illinois is bes t explained as a development due to instabi l i ty 
along a dry front (a 0 -degree i so the rm existed the re at the 700-mb level) 
and /o r instabil i ty ahead of the cold front then entering Il l inois. At 0600 
a pocket of modera te ly high precipi table water , g r ea t e r than 1. 4 inches, 
was evident in the s t o r m zone and ac ros s eas t e rn Iowa. Showalter 
stabil i ty indices at 0600 revealed modera te instabili ty with a -2 index at 
Peor ia , which is indicative of the potential development of t hunde r s to rms 
in the morning hours . As will be shown la ter , these somewhat incidental 
morning thunders to rms probably played a role in the development of the 
severe ha i l s to rms l a te r in the afternoon and evening of June 19. 
During the day of the 19th a localized warming occur red in the s t o r m 
zone so that by 1500 CST the highest t empera tu re s in the Missour i , Il l inois, 
and Indiana a rea were occurr ing in nor thcent ra l Illinois. The highest 
t e m p e r a t u r e s i n the 3-s ta te a r ea were the 95-degree readings at Peor ia , 
and Chicago, even with par t ly cloudy conditions at both locat ions. At this 
t ime, major ha i l s to rms were occurr ing in nor thwestern Il l inois, and others 
were developing in e a s t e rn Iowa where the ra in on the 18th had occurred . 
-29 -
Dew point t empera tu re s at 1500 were 73 -74 in the s t o r m zone (south 
of the s ta t ionary front), and were in the 62° -64° range nor th of this 
front. In the upper levels above the s to rm zone the winds were wester ly , 
reaching 35 knots at the 700-mb level and 45 knots at the 500-mb level. 
Synoptic weather conditions in the s to rm zone did not change marked ly 
from 1500 on the 19th until 0900 on the 20th, which marked the end of the 
damaging ha i l s torms in Il l inois. The s ta t ionary front remained positioned 
a c r o s s nor thern Illinois with modera te ly strong wes te r ly flow aloft and 
general ly mois te r a i r in the s t o r m zone than in any of the surrounding a r e a s . 
During the night of June 19-20, the s t o r m zone, which was composed of 
many thunders torms of varying s izes , slowly drifted southward. Damaging 
hail t empora r i ly cessa ted at about 2200 as heavy rain commenced in an a r e a 
with an eas t -wes t axis located just south of Peo r i a . Severa l locations in 
this a rea had m o r e than 4 inches in the 6-hour period centered around 
midnight. 
Immediately south and west of this a r ea where the heavy rain was 
occurr ing, thunders to rms again began producing damaging hail after 0100 
CST on June 20. These ha i l s to rms , although somewhat l ess severe and 
not as la rge as those on the 19th, occur red in var ious pa r t s of cent ra l 
Illinois until 0930. The causes for the development of two major squall 
l ines and damaging hail in the thunders torms at this t ime and in this 
location cannot be ascer ta ined from the available weather data. Quite 
likely the weather conditions produced by the extensive s t o r m zone in 
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existence at 0200 on the 20th were the likely causes for the regenera t ion 
of ha i l s to rms . The causes for the morning ha i l s to rms on the 20th had 
to be re la ted to localized inc reases in available mois tu re and to 
considerable local instabil i ty (steep lapse ra tes ) . The s t o r m zone was 
moving away from the front and was not entering an a r e a shown to have 
any macrosca l e weather conditions which would produce ha i l s to rms . 
S imi lar mesosca le heavy- ra in sys tems analyzed by Huff (6) normal ly 
begin to diss ipate as p roducers of s eve re weather and ra in in the hours 
after 0300. The uniqueness of the damage of this June 19-20 s t o r m is 
reflected in the obvious uniqueness of the weather conditions which acted 
to produce it. 
Although the synoptic weather conditions and exact causes for seve re 
thunders to rms and ha i l s to rms on the 2 0th a re impossible to determine, the 
causes for the ha i l s to rms on the 19th can be somewhat be t te r delineated. 
The initial thunders to rms of the many which developed in ex t reme south-
eas t e rn Iowa were likely generated the re because of the local ized additional 
mois tu re caused by the ra ins 12 hours e a r l i e r in that re la t ively smal l a rea . 
The a r ea of considerable s t o r m development on June 19 and 20 was also 
close and just to the south of a s ta t ionary front. The r e s t r i c t ed genesis 
zone in southeas tern Iowa and nor thwes tern Illinois is an important aspect 
in the cause of the heavy hail damage because it enabled the generat ion of 
success ive s to rms in a smal l a r ea over an 18-hour period. 
As these many thunders to rms moved eastward, in keeping with the winds 
aloft, they frequently intensified considerably as they moved into nor thern 
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Il l inois. This intensification, which led to hail production, was likely-
caused by three mesosca le weather conditions p resen t only in the nor thern 
Illinois a rea . 
The f i rs t factor was the additional mois tu re in the a r ea which was 
presen t there la rgely because of the evaporation of the ra in from the 
ea r ly morning thunders to rms in the area . Repeated passages of 
thunders torms through the s t o r m zone during the 12-hour period 
beginning at noon on the 19th continued to sustain the locally large amount 
of a tmospher ic mois tu re , especia l ly in the lower leve ls . The second 
factor ass is t ing the local ized s to rm intensification was the "hot pocket" or 
isolated a rea of re la t ively high daytime t empera tu re s which occurred in 
nor th -cen t ra l I l l inois. Although low level (2000 to 8000 feet) wind data 
a re not available on a des i rab le scale, all conditions suggest that the th i rd 
factor may have been strong low-level convergence in the s to rm zone 
which would further inc rease the amount of moi s tu re in the lower levels . 
Thus, as the thunders to rms moved away from the genesis area, which 
itself was a relat ively isolated mois t pocket along the s tat ionary front, 
they entered an a r ea which was even m o r e mois t and unstable. 
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SUMMARY AND CONCLUSIONS 
The 33 ha i l s to rms on June 19-20 occur red in an ea s t -wes t oriented 
mesosca le squall zone that developed in nor the rn Illinois during the 
daylight hours of June 19. This zone gradually intensified and enlarged 
in the afternoon and gradually drifted southward during the night 
bringing hail to cent ra l Illinois during the morning of June 20. Seven 
identifiable squall l ines developed in this s t o r m zone between 0500 CST 
on June 19 and 0900 CST on June 20. 
Much of the hail damage of the June 19-20 s t o r m occur red in one 
l a rge swath of damage covering 2320 square mi les in nor the rn Illinois. 
This swath was produced during a 13-hour per iod by a s e r i e s of 5 major 
hai l -producing thunders to rm complexes and by 14 additional sma l l e r 
ha i l s to rms all of which developed ei ther in the swath a r e a or in an a r ea 
of southeas tern Iowa and nor thwestern Illinois that was cen te red on Moline. 
One thunders to rm complex was par t icu lar ly significant s ince it produced 
a path of hail 10 mi les wide and 40 mi les long. 
Four other hail swaths on June 19 were produced pr incipal ly by other 
thunders to rm complexes that developed in the Moline a rea . These also 
were rapidly-moving thunders to rm sys tems that were being repeatedly 
generated over an 8-hour period. Thus, they frequently moved over paths 
taken by previous s t o rms , and such overlap of hailfalls brought excessive 
damage in two of these swaths. 
Two swaths during the 0300-0800 CST period on June 20 were produced 
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by fast-moving thunders to rms which were not as l a rge as those on June 19. 
These s t o r m s also were generated in the same Miss i ss ippi River Valley 
a r ea and moved over long distances as had those on the 19th. The squall 
zone dissipated by 1000 CST on the 20th, and thus the most damaging 
ha i l s to rm period on record in Illinois ended. 
Analysis of the difference in degree of loss between different crops 
in adjacent fields, which thus were subject to the same hail-wind conditions, 
revealed that corn general ly experienced much l e s s loss than did soybeans 
and the sma l l grain crops . However, the total a r ea l extent of los ses did 
not differ grea t ly between crops . At points where corn experienced 
between 25 and 50 percent losses , soybeans genera l ly were experiencing 
a lmost twice as much loss . On an a r ea l bas is , a major difference between 
the degrees of loss of corn and beans was in the extent of a r eas with 75 
percent or g r e a t e r loss . In the hea r t of the s t o r m ' s major swath (A), the 
a r e a experiencing 75 percent or g r ea t e r bean lo s ses was 62 percent l a r g e r 
than the a r e a with 75 percent or higher corn l o s s e s . Comparison of corn 
losses at a point with nearby smal l gra in losses revealed that when corn 
losses ranged from 20 to 50 percent the smal l gra ins had suffered twice as 
much damage. When corn losses were under 20 percent , the smal l gra in 
losses were 3 to 5 t imes as great . The difference between degree of loss 
for corn and smal l grain crops lessened as the degree of corn loss exceeded 
50 percent . 
The degree of loss experienced at a point or over an a r ea in the June 19-20 
s to rm was found general ly to be a function of the number of hail occu r rences 
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( s torms) and the sever i ty of the winds. Inspection of all the sca t t e red 
surface repor t s of wind speeds and damages indicated quali tat ively that 
damage in the swaths was considerably more when high damaging winds 
had been repor ted at s eve ra l locations in and nea r the swath. The winds 
and the repeated ha i l s t o rm passages as the p r i m a r y degree-of -damage 
factors a r e not unexpected r e su l t s . In a reas where a s eve re thunders to rm 
with hail occurred, corn damages usual ly ranged from 1 to 25 percent . 
Areas in which corn damages exceeded 25 percent were locations where 
at leas t two severe ha i l s to rms occur red . 
Radar data were the mos t important source of information concerning 
the June 19-20 s to rm system. Radar data revealed that the many s t o r m 
complexes, cells , and lines of echoes during the s t o r m per iod exhibited 
prac t ica l ly all of the echo c h a r a c t e r i s t i c s that previous r e s e a r c h has 
shown to be indicative of s eve re weather . The echo lines developed quickly, 
often merged, and rotated rapidly; and all these factors a r e common to 
l ines producing severe weather . The individual echoes frequently were 
exceptionally l a rge complexes, had seve ra l intense cores , had long 
l i fet imes, moved rapidly, rotated, merged, and occasional ly exhibited 
appendages and hooks. 
In general , mos t of the hai l -producing echoes on June 19 were l a r g e r 
and m o r e complex than those on the 20th. Most of severe hai l -producing 
echoes of the June 19-20 s t o r m developed within a 50-mile radius of 
Moline; moved from the west, WNW, or NW; became organized into l ines ; 
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intensified quickly; and began to yield hail as they moved ac ross nor th -
cen t ra l Il l inois. 
TABLE 8 
NUMBER OF RADAR ECHOES AND ECHO GROUPS 
ASSOCIATED WITH EACH SWATH 
Number of Number of Known Hai l -Producing Echoes 
Swath Echo Groups Major Minor 
A 3 5 14 
B 1 2 0 
C 1 1 1 
D 2 1 3 
E 2 2 2+ 
F 2 2 0 
G 1 1 0 
Totals for 
s t o r m per iod 7 14 . 19+ 
Table 8 summar i ze s the number of echo groups that affected each swath 
and l i s ts the actual number of hai l -producing echoes that could be identified 
as having occur red in each swath. Seven echo groups occur red during the 
total s t o r m period, and echo group number 3 (see F igs . 2 and 4) produced 
hail in seve ra l swaths (A, B, C, D, and E). The surface data allowed the 
identification or 33 separa te hai l -producing echoes and 14 of these were 
major thunders to rm complexes which in ma tu r i ty had a rea l extents ranging 
from 100 to 600 square mi l e s . 
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The specific synoptic weather conditions which led to the severe 
ha i l s t o rms on June 19-20 were complex and of a mesosca l e nature , and 
thus could not be adequately descr ibed from the surface and upper - leve l 
data. The s t o r m zone occur red in the w a r m a i r sec tor immediate ly 
south of a s ta t ionary front. The unique development of many mass ive 
thunder s to rms in a smal l a r ea near Moline resu l ted because this a r ea 
was near the front and was an isolated region containing re la t ively high 
amounts of precipi table water . Intensification of these many s t o rms 
apparent ly occur red as they moved into no r th -cen t r a l Illinois which was 
an a r e a of considerable instabili ty. The occur rence of squall l ines and 
ha i l s t o rms on June 20 was undoubtedly a resu l t of m e s o s c a l e weather 
conditions probably produced by the squall zone, but available data did not 
pe rmi t the determinat ion of the causes for this very unusual development of 
widespread severe weather during morning hours . The r ecord -h igh damages 
f rom these June 19-20 ha i l s to rms a r e ref lected in the uniqueness of the 
weather conditions which produced the s t o r m s . 
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